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(54) INK JET PRINTER. PRINTING METHOD. AND INK REFILLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To replace components easily without 
using a special tool and a technical serviceman by moving a control 
valve from a passive position located apart from a print head to an 
active position engaging with an entrance port of the print head, and 
refilling ink to an ink container without removing a print cartridge. 
SOLUTION: The printer is equipped with an extra-carriage ink 
container and a carriage-mounted print cartridge 100, and a valve 120 
is mounted on a valve holding arm 170. The cartridge 100 is furnished 
with a housing 102 that surrounds an internal container 104 storing 
ink, a print head 106 with Inkjet nozzles is mounted thereon. The print 
head 106 receives ink from the container 104 through the entrance 
port 114 and discharges ink droplets. And ink flows between the extra- 
carriage ink container and the cartridge container 104. To replace the 
valve 120, a dart direction key 222 is combined with a compatible 
direction slot 224 manually by a valve handle 226. 
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t t opfl icg^jK^? H^ff d?aa:tt e>n-c V > 

jSiJUSo 



$:»±{iBlc:^®i-^Xig. 

^J»#iSrAP3i<- h ^^.-a^-t-Sttfilcil^Ki^-frex^. 

P^- h^^^-r^f^iMifl(c^»!«jlc^^»^tg^ b^t 
>^y y y v^(;:Bif+*t^tt;tB3^-^5/ Kic^ 

Sr«jf&i-5::^JcJ:!9. B3#:-^y K«r^^y 

v^^«tifeB"pSr}»fc1-XS. 
^§&$r:3e^ i; :yi;^<^tt:Hlc^B-r5XS. 

l5S««r5fV/:;i-7#JCSjlK'r'5Xm. 
iry/i^y^'kmWS\z.1im\^X. :ty/:tym^m^ 

-et saa*fi:S*"C^»*-fr§xs. 

xm. ^^txTv^5r ,b^#at-rS'<>'i5^M^^feo 

[fS*«i 01 tfrlB;^://^7#$r7'y v^(D>^7^ 

lC^O^;tSX^It. ':fy^yV^^^-^yh'(D:^^m 
$'ti:5)X^^^ix.•CV^5r i:Sr«r«^-fS«*^9lcE 

[ft*3l 1 2 ] frf^:^^ V/:^:7^$rMttB{c^ '9 Sx. 
S6ih"r5XSSr«x.TV^$Ct^«f«i:-r5W*3Sl 5 

[0 0 0 1 1 

^^y yt?»«Hi#=*-hy yi^<ott*«frflSr«e> 
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[0 0 0 2] 

[0 0 0 3] :/y >^/>^ny^r^o«fU^4)^iE-V;^X 
(IDS) J5s§i5l^?^^T:^3t). ^ti'^\m^:^-hV 

yi^<D^^ V yi^mm\^i3^9^m^m^^^ y yi^^^f^m 

V yi^^nm^m-hm^m^fi^o ^^vyi^mm 
mt^^ y yi^^mt^Mmmzmm-t^mmt^^m 

[0 0 0 4] 

i\:^^h<oxh^o ^<om(oiDsx\ts ^^mt^^m 
mt'XM^Btl^^^^^^:^-hV yi^f>^^^V yi^ 

[0 0 0 5] -f^'^i^zcj/ ^E^i^ys' 

i^\z'^iinhtvit^^--^y KOAP2J^- h 

^^o<r)mm-r^iiZ^tix. mmt*^i^^^^^y k*^ 

- h y yi^^^^ y ^;/v?;d^e)5J^^^'1"lcRli$::Jt;- h y 

-^yh^immi-^i^ifx^i^^^mmi^tLxmK, ^ 



[0006] 

(LFP) ^:^^:i~::^yi^y^/y])>^\z,h^o B 
0<7)^ia'Cfc5o yVy^/y^y^ sort. &joJ; 

x^mcDXoic, mf^mW}^^ rxj w^^rn. 

y^/i^jfe^tt^r Tyj ttt^f^ttSo 
[0 0 0 7] B3tt. '^^y y^^fflicftreo. *JJ:t«t 

^y yi?3fe2t«tc?B5^-r y jyi^ifiacflce 0(7)teHii, 
oiv-zi^ij^;^ h y 5,7^9 2 fcMLT^^e^ y y v;(fi:B^i6 

•^^ y y i^fflftflc 6 0 btiit^/i^ h 9 6 ^rKlft-t 

S^^y 5/v^tegtt:«)^-!j^4 0 4$^^ixTV^^) (HI 
6) o jtSWl-?&5=af-^y >;/v^im5i:«cOttMJ^. :^>'=' 

5o 3^^:^3-3^4 0 6 (016) t^^^VyPm^ 

w±\cnw:^fi. mmmj^^^^xv^m^^^Vyi^^i 

[0 0 0 8] T^y^-^SOti. S"J>erCOfe, fcti.\t. 
yV:^—h^)yi^lO. 7 2. 7 4 ^3 J:OJ 7 6 ^{SxT 

[0 0 0 9] ^^^) y^JWi1iLi^^0\t.. ^^:^-Y])y 
i;?? 0-^7 6«rffifift«6U *-hy s/i^rt(?5t-:^lHl 

'&\zw^'r^<r>\:L^m^m^m^^n\.x\^^^^ ^^^y 

yi^aitflcfi. «r*3j:U^^CD;^7-<i?'9 2A, 92B<^ 
y s/i^;&^6»*)^i-r^;&5-et5o ^^y^^i^fi. 

fastis, *-hy Pn»JjiK*t;iffi 

[0 0 10] ±tc|2L^ir*3t9. ^:;t7 7-B3«0*3J:t«a 
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ifSMS^^fc-r^^tc, 4 fflc^-ft:;^ I D s SriixTv^ 
5o 1 D S II. y y 

ff*3J;t«t^#^s»ft^tC)^^fc. 3 7 Om i o-Y v^ifr 

?i:5*^#:^-y • ^^'r-^\z^^m^m^(o 
(OKro«) ic»f*Jte>ti. #ii. Tizwmi-^Xo 

X/K 6 0 0 dpi OBJ^?^-/ K§^^i;tTV^:5o K 
^y— ^ (El^^^-f) Ji. K^ttlE 

loo 1 1] #«^g^OiELV^fS@fl. 

[0 0 12] ^:y^»m^y7.y^J^\ts -$k^-(>i^m% 

a«{cffllf6^F^x. Lfc;5SoXH3»fl;&K «*(^?:fc«>'*'»rS 
^xSCt^i/^v> (;^yS:L^2>feo^>'iJ'^i 5. 55c 

[ 0 0 1 3 1 ' 9 7 5 wK^astt. wm%^rtti 5 

T3^-<rv^<3o IS 4-8^1. ' 9 7 5 

g ai/-/v«*2}f- h Srianii-e w J: ra^cM^-f 

O0?r^i-o hyyt^lOOttx 



:<;-hy yi^7 0-^7 6Sr^LTV^5o ^-hy^/v^l 
0 0 ^ S:f?iR1-5rtfflSK«JR»« i 0 4 Srffltp^^ 

v^So W^^^ym. 0 4;ii^A>^y^SrS5t 

19 1 0 8d5yN!:?i;:/^^;&*IP,3gttiU'C^i^;5^v?3i5/ h^y 

[0 0 1 41 SO 1 0 8 <OSiJ(D»a0 S:^ 

i-0 g!9lt> ffl^Sl 0 4i:iaiiiLTV^^^R1S^J^3K- 
h 1 1 4<D»fp]ffl!l®tC2o<?53;^i^^ 1 1 0. 112Sr 

RS^l 1 6{;lj:l9i/-/^$t^Xl^5o B8^l 1 eicii/h 
^FV^MP 1 1 8;i5?e^StL-Cl^5o -tOTK- h 1 1 4Sr 
*ri-5li*)«:> tl 2 2lcJ:O01<oi/;^xiK(DffjK^ 
0-8 6coiocoj:p/i:3e-^y >;/v^^-r:/i?'f?jg^ 
§§1-^)1^ $i^Tv^5#f#^i3tl 2 0 <i:f^^«j{c>gF.'g-t^ 
<t 0 tc^H-* ix-Cv^S. la 5 tt. jK- h 1 1 6 JdgtSi- 
5*5«^^lL-CV^/J^V^#«5tl 2 0«r^i-o EBW:, 
-^i:^^fc:^F.^LTV^5#«3tl 2 O^r^fo EI6IC 

lc»ffiLr«»<oMP 1 2 4dSJg^$nrv>$«tiSfl-i 

2 2§r<ix:rv^5o ?t!9#;<7 7-l 2 S^i^o^Dlcg 
< Sif+tt ^bti. litai 1 2 6 1;: J: «:) H 5 (c:^-r#ESffiH«c 

>iT'»^i:e>nrv^-5o mm\2 o^s^jf- f 1 1 6o*jc» 
c(offia-e. -o-ij^tt. §sp 1 2 4$riio rit« 

^S^l 0 4 3 0 <tofflSr«ti'2)::i:35S"C^5, L 
1ttf^-DX. OOdU 2 0(^<t ^^'cC^flliS 

-r>i?^ffjiS^S§i::3&- h y 0 4 irOfflSr 

*fttiSw<!:;&5"CtSo W&\ 2 0dSg|9 1 0 8d*P>|Rir 
#«3gl2 0Jl. :«7 7-l 2 8tcf^ffi 
•r5li:Jaoyti?)g»Wl-Ki:5o Pp 1 1 8J1. «-J|sH 

[00151 ia4-'8li. #120Sry'{ryM74l^ 
*>S#^i^5^|gBl 7 0lC«|SCBjieiCns/i:^i-5nyiJ^« 
igl 7 2Sr:^-ro «5il 7 211. #*:«ci 2 0 AO^SB 

S (laS) o :fe«fi5» 1 7 2 Aid J: On 

yi^mt\znm'±hnx\i^^ mi'^^x.xm^) , *i 

70C (ia7;}o<tUJIl8) X\ 7 2\Zti^m7L^:Lt\Z 
<fc 0 . \tf^t^EM^i^. ^ffi 1 7 2 B Sr«^Si^?-frT*«: 
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[0 0 161 ff^*-hy yi^yO-? 6fi*^. ' 9 

10 0 17101 <o«|^i/;;^r A"Cli. 4t^>^^ y h :7 

i^lSOfj:, S2(c:^-rj:5l-. yyv^^'SOOjfe 

/Nr>i?>.^5 6<^lt5lC&S, 4<a(0:^^y yi^^jfrjttS 

«8 0-8 6:55^7 h>^:^~Ai 5 0 t::^»**trv^ 

5o MV^5fe©:f^l 5 0. 1 5 2, 1 5 4. ioJ:t51 5 6 
355. ^jj;i-58tKSS8 0-8 ecDsK- h8 0 A-S 6 
Ai:M5fE;=^x-i^3 V/>i7i^^^i/l 7 0 -CS«F*^^TV^ 
5«-#«3gl 6 0. 1 6 2. 1 6 4. *5j:i;i 6 6t<D 
^(C^Jf^^tlTVN^o CixP>ff#«lSH#-«r04-8<D 
fi-#«igl 2 0tcmi-'5o 
loo 1 81 ItJisy^S/ h7;*~Al 5 0l±. 4fflOfi' 

[0 0 1 91 lt*4rfT«5lC«:. ^^r-t y 5/mSr#:6 0 

^4f@o^f'Yy 5/i^iSi^»iK^§§8 0-8 Giimmi^i a 

0-1 6 6S^:^^LT^^^;i-SB3^;&- h y 5/i^7 0-7 

6^c»JB^s^^Tv^s^i3e>^7^-i/3>^^c»«$^-5o f? 

SESSo^J^fl. 113. mi 2*3J:t/Si 3t;i^-rJ:5 
ic. #^it*5j;t;#^i^ffiBl 7 0:^5^f^^t6^^T^/^5^' 
^^-2 0 2^frii^C'ti^^>;^'r 2 0 0 SrECt* 

{conr. 1|jE;6K BJ^:<?-hy :yi^>55^l±J^:^7-hy 
m^:^- h y yiP^XXJ^^^ y ryi^^l^m^S^^)^^^ 

h y iyV^p^(omf(^mtm±^ < . h y 

So 

[0 0 2 01 mi 6\zMch&i<^i-^o\c. ^m^\t. 



^ i^^^i^mK mmi¥^^^ y ^ i^±<ofj- h y 

-yy 5/i^<^tt«$:tfilL/j:*5f!£^SH?'^v\ ^Mfi^i;:. 

m^m\isfLxmm:i^W)x^^o ^^±. ^^y^/i^d 

[0 0 2 11 1i5t-^7'-i^3:^'CRi#:;<;-hy 

*)mL^nt£omm<o%mmm^ik\^w^m^^. 09. 
mi 2. [gi 3io<j:uj0i 7^#fi^-r^>i:, ^^^'^mif^ 

^^%n't^':fy^y Vt^, **:2 l 0^[hHcLT*$ 

BB2 1 2 ^m&m'^^^fj- V y yv^(D^fi^fi<r>im 

y 5'i^±0 2»:^S{tai82 1 5t>. {la.<r>m^\Z,}A^^]} 

[00 2 21 :^^^OS^;^-e*fa/c^lllfe«^*Cll. 4<i 

«'#SU^(::^^-C#SJ;5lc-r5<®SUny>5^jK^V2 1 
^\c^y)^fih(r>'K2 1 8<D't>o@S{iig{c(%j$stt-c 

^tll. ^?g*'rS)^--2 2 2;65#/N^^hVU2 2 6ICj:»9 
SStc^fta^f^lcJ: 19 . fi^*iR];^p 5/ h 2 2 4 

[0 0 2 31 V>5^lC^i-S^4^0»V>S«^Plli1^ 

— v^i^^— /i'2 3 odU d soS^/.^ 

n^Xh^o ill 4 A. El 4BjoJ:U^gll 5^#Mi- 

\^^^m^^\m^'^t>tfix\^^^-m(o^^-^y Kf— 

4. ^rattSt-/X>rwSdf.^5.y2 3 6(Dfe 

^>;^t'y->'2 3 8Sr^ix.TV^5o *>^at.-/K^^«fB7' 
^-r'^->K-h24 0ft. rtaiiKtwJ:!9:^i'y7'2 3 
6IC, i^<o:^\^xF]mi^-/u2 4 2lrj:f9S^M{c««K 
^n-Ci^-So -y— if;^J^r— >3 y:^-^' y yi^2 5 1 
II. f i^3 y^v?;i.— /w (^JcRli^^y 

5/h244. 246. 248. 2 5 0 §r{i;tTVN5o 

[0 0 2 41 li*3L:a?^7'-i$^Ai/;^xi^(i. 

X— i^3 /V'i&'y— i^3 y y 

ic^B {c . fe* Lfi[« tcKBr 6 ii) ICI9: It b tiT V ^ 

5o h<D±9Xic:f&oT. *tJC1-Sx-^i^«l!a 
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2 5 4 Sr^i^:a-/V<^il5J:»(-»oT«'g'^?-fr6 z "f- 

il:«^){c5rr S ^ y tr « < = X. 0 

-¥xe>ti.5o ^«Fii:B62 6 2«r*;^D 

[0 0 2 5] Hiott. Keifr(o>f v^^ttje^v^^-/!/ 

[0 0 2 6] 121 8 Aii5j:U^[gJl 8 Bit. IDS<^30 

0. »J^Sl^^*;^i/^2 7 2. :}b*,tt5)agVN«km^2 7 5\cm 

^;^x-iy3 >'2 7 8llS>?fcoWc^S$ixTV>^„ 2 
8 0-c^L^<t5?:c*«?:c»S7 5/^ds»:it^>H. 2 8 

^?fe^LTVN5o >^iy^/^ffi2 8 4 2J5^«u. 
;^r-i^a y KT 2 8 2 i:5 ir^^^ic^f^ft 

SiCOo KT 2 8 6 y V;?<OiE«ffi)f^43«* 

^'^7^%2 8 8$:^i^TV^5o 

[0 0 2 7] Kg^WiSrW-El 1 9^-2 2{Ci8aLrSi 

h y >;/>?2 9 1 A. 'fyy^'f'v^(D^^m.2'^^\C 
AoytffLv>f— v^3 ^^^i^oL— /W2 9 3 
A, i3J:U^jBfbv^^y^5'ttl&^i^^-/^2 9 6ASr«l$ 
-t-S2K-/V» 2 9 0 lC3.r^ y h t LTfflS$i^TV^5o 

i#:;^7-hy i/v^2 9 3Blt^^{Citt)^$n. «fLV^t> 
(^i:»!3#x6tv5o 112 lOEIffioaMOi^-'Jrv;^ 
{;i^-rj:5l-. ?8«Lfc-f :/>5^tt*&^i^aL-/W2 9 6B 
Wc. «:«)tc5^Bi3 0 2-e^1-J:pic, ^f^-iJ'KrSrM 
W;i^Hl3 0 4'C^-rJ:5J-> ns/^7}?^V±<7>if 

LTtf. l^^ic^Hi3 0 6-e^i-J:5t-#^^ltWi-r 
)i?i<SJ»9W^?tv5. \m^\.1t^ v ^ ^^^^ 

^Jz^-;V2 9 6 BSr»:(ClC«f UV>^ y^«*&^i^^->rW 
2 9 6 Ai:flt)#;t5r:irJ^5-c?^.5, li22(D 

t^h. ^-1f^t^^:/^V^^^^B33 1 OT^-r:;^|fi]jc}f t 
/U2 9 3B^&tK»9. ^^Hi3 1 2-e^-rJ:5l-::tiiSr 



*i;^-/U2 9 3 ASrKfil-sr i:}55T#5o 

[0 0 2 81 >f y^tti^^v?xL-/MC^t-r5»»<D?^« 

•iiXxm\^\'fmz,^'t^m(Dnu^m2 3-3 1 ic^ 
■To ^mfflsi3 4 oil. -§c^^'c^ffi^^tg><>'^^' 

g3 5 6^Ai^S^>f T^vK^WrffiSrJi^fifcLrv^-S^ 

m^m^<r>wmi^%^^^^^zr3 4 4 sr^ri-s^iir 
^^;^^5/^(oy>rr^>-K?Bsafi3 4 2-cfc5o «« 
d^e>o5§^{-'&5^»9a# 3 4 6 t)^ffl«tc:8S:itP>tLr 

l^^o Tyy^3 4 8ll, ^fflS§OF^1fiillC»J$$n:^<b 
6 (0 2 6$r#^) o 

[0 0 2 91 ^ V:J'fi^*&^v?a.-/K0giJOl^«i(i. g$r 
^JSffifS 5 2tcJ:!:)S<««P$ttyha^BESr5iLTW<0- 
^glc]e#&LTV^$SSgg^Sg^^^n:y h 3 5 OICSIK^^X 
•CV>-5r i/7'>$' 3 4 8 S:ii;tTV^^, S^^^- $/ b 3 5 
0Jc/N>-K/V3 5 4^SRtte>i^rv^So 

[0 0 3 01 5fil^^tgS3 6 511. 
(D^oOO»(7)ji!?t;i3KV^«i 3 5 7$r«x:TV^2>o S 
tCi£V^Ja@ 3 5 8;$sr^y^ 3 4 8 tOfllll^SiKSr^ 

«l#3 6 1 lc?&5^H5§«7)-oofi!J®i:coiE^««g^W 
Ll.oiif^t:fffift:ji5*9 ^-i^- h 3 6 2 Sr*-r -S^fflSS 
(D^-<r^vK?l^a^«3 6 0{cj:»3Sa«c*So >rv^ 

X^Xh^t^. Z.fl\t^^H\^W(Dlj^7^vi y h 2 2 4C0 
[ 0 0 3 1 1 ^ '^^^^y^'r-i^ 3 ^^5:11 2 7 - 3 1 

8Sr^^-r^»S:ittU?i^ttPB^3 6 6«rS«rL-CVN-5o Sft 

/Nr>i;?>'>/3 7 2ti:. ii^S:la55^Wl-«p;tie)lcK(te> 

^:7:yiJ^ 3 7 70i^ta!gMf^^(-<t^MJ£^?n 
^>^3 7 4^:K<gft:r:3 7 3. 'ioXxm^rf^ 7 6 
«rR<«:A:3 7 5^c»f^^t?>ttrv^5o 
[0 0 3 2] i?iwmmm%mm^m7f^\.^^\.x^it 

[0 0 3 31 
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sic. ^y^&^mm^mmi:^^x. ^^xmo 

So 

[05] 04(Di»5-5"C§Jofc»fffi0-efcf3. 

[El 6] 05^(^«cO»f®0T&5;5^ BJ^*-hys/ 

[US] Ii!7^|^«(DBf®ig-T?fc!9. «ttttlllc*5Jt5 
[09] #;55Ifef+lt?^^^rl/^*v^^^li(7>#«lgS:^^lb^ 
[m 1 0] *^P^$rm;?fa2i^fc^'r y y 

[nil] ^mWiZjm.^MzM^<o^^^yv^^^^^y 

[Ell 2] W^$:;t7-hy 5/i;^^^«?gc^t^/tttgT#« 
[013] S]^;5;-hy yi^t^^Lfc&fi-e^flliiS: 



[0141a *%^cDiifl;^^3iA/^iJ— tr;^;^7^-i/3 

/KOffl!l®0^73^-f„ 

[015] 01 4(D1^-tf;:^>^7^-iX^>^v^:x-/^Sr 

m^-^m:.^¥i\-i^t.t>(D^^ y 5/i^o^^0-efcSo 
[016] BJiT^sw^swuT^Ki-rs^-y' y yi^<^«f 

[017] #«ig;65«ftffifitCfoS. «^;^T-v-a> 
<O3T;^ffill{C2bS01 6<7>:¥a y ^yi^^^-fo 
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